. Photophysical data for complexes 1 
Synthesis of complexes
The iridium precursor [Ir(ppy) 2 (µ-Cl)] 2 was prepared from IrCl 3 .3H 2 O and 2-phenylpyridine using standard methodology [1] . 1 H and 13 C{ 1 H} NMR spectra were recorded at the frequencies indicated on Varian 600 MHz or 700 MHz instruments.
Chemical shift data are in ppm; spectra are referenced using residual solvent 1 H and 13 C shifts. 1 H coupling constants J are reported in Hz to the nearest 0. obtained by applying a linear fit. The gradient (b) was then used to calculate the twophoton absorption cross-section according equation (1) reported in [2] .
Where σ is the two-photon absorption cross-section, b is the slope of linear dependence of F vs. W 2 , c is the molar concentration, and φ is the differential emission quantum yield in the 5nm spectral range selected for comparison. The subscript s or r means either sample or reference. The value σ r for Fluorescein was taken as 45 GM at 760 nm.
The relative quantum yield φ was obtained on a Jobin-Yvon Fluoromax 4 fluorimeter under one-photon excitation. The total emission quantum yield was measured for aerated solutions of complex 1 in the appropriate solvents, using [Ru(bipy )3 ]Cl 2 (ϕ = 0.028 [3] ) as the reference standard. The relative emission quantum yield φ was calculated by multiplying the total quantum yield by the fraction of emission intensity in the 5 nm range previously selected, with the respect to the intensity of entire emission spectrum.
Cell culture
The cell lines HeLa (human cervical cancer), HCT116 (colorectal carcinoma), EJ (bladder carcinoma), U2OS (Bone osteosarcoma) and A375 (malignant melanoma)
were cultured using Dulbecco's modified Eagles Medium (DMEM) (Lonza, Cambridge UK) with 10% fetal calf serum (FCS) (Lonza, Cambridge UK). All cells were incubated at 37 o C under 5% CO 2 . All cell lines were purchased from American
Type Culture Collection -LGC partnership (Teddington, UK) and used within 20 passages of purchase. Cells were routinely checked for mycoplasma contamination.
Stock solutions of 1 and 2 were stored in DMSO at 5 mM and 0.5 mM at -20°C, aliquotted in small volumes to avoid freeze/thaw cycles.
Luminescence imaging
Cover glasses (22 x 22 mm) were sterilised (industrial methylated spirits, IMS) and placed flat in 6 well plates. Cells were seeded at a density of ~1 × 10 5 cells per well and allowed to adhere overnight in culture media. The iridium complex at the desired concentration was added and incubated for the required time. Cells were washed 3 times in PBS and fixed in 4% paraformaldehyde solution in PBS at 4°C for 20 mins before they were washed again (PBS x 3) and mounted to microscope slides (IMMU-MOUNT TM , Life Technologies Ltd, Paisley, UK).
Colocalisation studies
Cover glasses (22 x 22 mm) were sterilised (industrial methylated spirits, IMS) and placed flat in 6 well plates. Cells were seeded at a density of ~1 × 10 4 cells per well and allowed to adhere overnight in culture media. Complex 1 (1 µM) was added and incubated (2 hours). Co-stains were added as follows:
After incubation in 1 for various times a final concentration of 100 nM MitoTracker For clonogenic assays in the dark with 100 µM complex 1, 6-well plates were seeded with cells at 250 and 500 per well and left overnight. Wells were treated with complex or DMSO control. Following incubation for 2 hours media was replaced.
Plates were incubated for 5-10 days until colonies formed and stained as above.
Dark toxicity assay -MTT
96-well plates were seeded with cells at 1000/well and left overnight. Wells were treated with 1-40 µM complex 1 or 2 or DMSO control and incubated for either 2 or 24 hours before replacing the treatment with fresh media. After 5 days further growth, 25 µl of 3mg/ml thiazoyl blue (MTT) solution was added to each well. Following incubation for 3 hours the solution was removed from each well and 250 µl / well DMSO added ensuring mixing of crystals. Optical density of wells at 540 nm was recorded on a plate reader (Multiskan fc, Thermo Fisher Scientific, Warrington, UK).
Singlet oxygen measurements
Due to the short lifetime of singlet oxygen in an aqueous environment, singlet oxygen was detected directly in dichloromethane (DCM) by measurement of singlet oxygen luminescence(λ em ~1275 nm) following photo excitation of complexes 1 and 2 at room temperature in air saturated solutions of DCM [5] . The optical densities of both the studied compound and the standard were matched at 355 nm, and the same solvent was used for both the studied compound and the standard. The series of experiments was performed at set of different excitation energies ranging from 20 µJ to 500 µJ per pulse. The presented φ( 3 O 2 ) values were obtained in low-energy limit, for which the decay of singlet oxygen emission was mono-exponential.
The quantum yield of singlet oxygen production was determined by comparing the slopes of the linear plots of the initial intensity vs. laser energy for the compounds and that of the standard (perinapthenone, φ( 1 O 2 )=95%) [6] . Emission lifetime for 1 Δ g sensitised by the compounds and the standard were similar (within the range 70-90 µs), indicating that 1 Δ g does not react with the photosensitiser in its ground state.
Reactive oxygen species detection
The generation of reactive oxygen species, ROS, was monitored using the For Flow cytometry analysis, cell pellets were re-suspended in 300 µl PBS and cell solutions were analysed by flow cytometry (BD™ LSR II flow cytometer) with excitation at 480 nm and emission read at 530 nm.
Apoptosis/cell death assay
Cells were plated on cell culture dishes at 1x10 6 cells/plate and incubated overnight. 
Photodynamic activity assay (two-photon)
A 96-well plate (Ibidi, Thistle Scientific LTD, Glasgow, UK) was seeded and incubated overnight to give a seeding density of ~80%. Wells were treated with 1 µM complex 1 (0.2% DMSO in media) or DMSO control for 2 hours before the media was replaced with PBS. Using a confocal microscope (Zeiss LSM510 NLO Upright) (MLCT). [7] Both complexes are luminescent in deoxygenated solution at room temperature, 
